Arginase purified from endophytic Pseudomonas aeruginosa IH2: Induce apoptosis through both cell cycle arrest and MMP loss in human leukemic HL-60 cells.
Arginase is a therapeutic enzyme for arginine-auxotrophic cancers but their low anticancer activity, less proteolytic tolerance and shorter serum half-life are the major shortcomings. In this study, arginase from Pseudomonas aeruginosa IH2 was purified to homogeneity and estimated as 75 kDa on native-PAGE and 37 kDa on SDS-PAGE. Arginase showed optimum activity at pH 8 and temperature 35 °C. Mn2+ and Mg2+ ions enhanced arginase activity while, Li+, Cu2+, and Al3+ ions reduced arginase activity. In-vitro serum half-life of arginase was 36 h and proteolytic half-life against trypsin and proteinase-K was 25 and 29 min, respectively. Anticancer activity of arginase was evaluated against colon, breast, leukemia, and prostate cancer cell lines and lowest IC50 (0.8 IU ml-1) was found against leukemia cell line HL-60. Microscopic studies and flow cytometric analysis of Annexin V/PI staining of HL-60 cells revealed that arginase induced apoptosis in dose-dependent manner. Cell cycle analysis suggested that arginase induced cell cycle arrest in G0/G1 phase. The increasing level of MMP loss, ROS generation and decreasing level of SOD, CAT, GPx and GSH suggested that arginase treatment triggered dysfunctioning of mitochondria. The cleavage of caspase-3, PARP-1, activations of caspase-8, 9 and high expression of proapoptotic protein Bax, low expression of anti-apoptotic protein Bcl-2 indicated that arginase treatment activates mitochondrial pathway of apoptosis. Purified arginase did not exert cytotoxic effects on human noncancer cells. Our study strongly supports that arginase could be used as potent anticancer agent but further studies are required which are underway in our lab.